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RR BPM Signal ProcessingRR BPM Signal Processing
EstimateEstimate
–– ResolutionResolution
–– Dynamic rangeDynamic range
–– SystematicSystematic

errorserrors

Each stage ofEach stage of
the analog andthe analog and
digital signaldigital signal
processingprocessing
chain has beenchain has been
simulated insimulated in
MatlabMatlab
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Beam ConfigurationBeam Configuration

SimulatedSimulated
bunched beam,bunched beam,
hothot
unbunchedunbunched
beam, coldbeam, cold
beambeam
MinimumMinimum
separationseparation
between beambetween beam
componentscomponents
Vary intensityVary intensity
and positionand position
of eachof each
componentcomponent



Processing ConfigurationProcessing Configuration

600 ft600 ft600 ft600 ft600 ft600 ftCable LengthCable Length

TriangularTriangularSquareSquareSquareSquarePFIR ProfilePFIR Profile

221111PFIR DecimationPFIR Decimation

TriangularTriangularSquareSquareSquareSquareCFIR ProfileCFIR Profile

222222CFIR DecimationCFIR Decimation

884444CIC DecimationCIC Decimation

552222CFIR LengthCFIR Length

552244PFIR LengthPFIR Length

3 Counts3 Counts3 Counts3 Counts3 Counts3 CountsNoiseNoise

0 Hz0 Hz2.5 MHz2.5 MHz2.5 MHz2.5 MHzNCO FrequencyNCO Frequency

80 MHz80 MHz80 MHz80 MHz80 MHz80 MHzSampling RateSampling Rate

UnbunchedUnbunchedSingleSingleBunchedBunchedParameterParameter



Echotek OutputEchotek Output

ProcessProcess
simulatedsimulated
beambeam
signals tosignals to
obtainobtain
EchotekEchotek
outputoutput



ResolutionResolution

ResolutionResolution
variesvaries
betweenbetween
–– 100-500 100-500 µµmm

at theat the
lowestlowest
intensitiesintensities

–– 10 to 20 10 to 20 µµmm
at theat the
highesthighest
intensitiesintensities



Position DependentPosition Dependent
Systematic EffectsSystematic Effects

Fix allFix all
intensities, varyintensities, vary
position of oneposition of one
beambeam
componentcomponent
Bias is a linearBias is a linear
function offunction of
position offsetposition offset
1mm offset1mm offset
leads to 40leads to 40µµmm
systematic biassystematic bias



Intensity DependentIntensity Dependent
Systematic EffectsSystematic Effects

Fix allFix all
positions andpositions and
and varyand vary
intensity ofintensity of
oneone
componentcomponent
IntensityIntensity
dependentdependent
position biasposition bias
of of ≤≤ 40  40 µµmm
for 3 mmfor 3 mm
offsetoffset



Source of Systematic EffectsSource of Systematic Effects

SystematicSystematic
effects areeffects are
primarilyprimarily
due todue to
cablecable
dispersiondispersion



ConclusionConclusion

Proposed RR BPM system able to measureProposed RR BPM system able to measure
position ofposition of
–– Multiple bunches -150 Multiple bunches -150 µµm tom to 10 10µµmm
–– Single bunches - 150 Single bunches - 150 µµmm to 10 to 10µµmm
–– Unbunched beam – 500 Unbunched beam – 500 µµmm  and and 1010µµmm

Position and intensity dependent systematicPosition and intensity dependent systematic
effects are comparable to the resolution foreffects are comparable to the resolution for
expected position and intensity variationsexpected position and intensity variations
Systematic effects are primarily due to cableSystematic effects are primarily due to cable
dispersiondispersion
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